Functional variation in the 3' untranslated region of the serotonin transporter in human and rhesus macaque.
The serotonin system underlies a wide variety of behavioral traits and its dysregulation is the cause of numerous neuropsychiatric disorders. Among genes involved in the system, the serotonin transporter (SERT) is integral and has been repeatedly shown to be associated with disease as well as being a primary drug target. In addition to promoter region variation, we identify here variation in a regulatory region in the 3' untranslated region (UTR) of the SERT gene in both humans and rhesus macaques. We comprehensively survey the 3' UTR of SLC6A4 in Indian-origin rhesus macaques to identify three single nucleotide polymorphisms (SNPs) creating two haplotypes, both derived from an ancestral sequence, that represent the vast majority of the alleles in the population. Through the use of a luciferase reporter gene assay, we are able to show that not only do these alleles have differential effects on gene expression, modulated through changes in messenger RNA stability, but that different commonly occurring SNPs in the human 3' UTR also have similar effects. This finding not only offers additional insight into the regulation, and thus dysregulation, of SERT expression, but also suggests the role of natural selection in maintaining both high and low SERT expression levels broadly across populations of multiple primate species.